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Abstract. We present the results of an adaptive optics (AO) imaging survey of the common associations of 
Tucana and Horologium, carried out at the ESO 3.6m telescope with the ADONIS/SHARPII system. Based on 
our observations of two dozen probable association members, HIP 1910 and HIP 108422 appear to have low- 
mass stellar companions, while HIP 6856 and GSC 8047-0232 have possible sub-stellar candidate companions. 
Astrometric measurements, performed in November 2000 and October 2001, indicate that HIP 1910 B likely 
is bound to its primary, but are inconclusive in the case of the candidate companion to HIP 6856. Additional 
observations are needed to confirm the HIP 6856 companionship as well as for HIP 108422 and GSC 8047-0232. 
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C3 ■ 1. Introduction should be considered as part of the same stream. They 

may form a large, gravitationally unbound, association 

. !_h \ Young, nearby stellar associations are ideal targets for the composec i f ^ 50 stars 

■ direct imaging of sub-stellar companions: (i) their proxim- , , , TTrTO „ TT ^„ , 

Q • r^-mn \ 11 4-v. 1 \- t X t ■ * ■ Lowrance etal. 2000) reported the HST/NICMOSde- 

H ity (< 100 pc) allows the exploration of the taint circum- v „ 1 ^ 

C3 ' , n , , 1 1 11 i • 1 c ,1 tection of a possible sub-stellar companion to the proposed 

- - ■ stellar environment at relatively small distances from the , 1 ™™ 

, j /--\ 1 , in 1 • , 1 , , 1 1 • 1, lucana member HR 7329, with a mass less than 50 Mj UD 
star, and (11) sub-stellar objects are hotter and brighter ' . . Jup 
, , lri A)r x , r , .-, (Burrows et al. 1997). lhis exciting result, conhrmed by 
when young (~ 10 Myr) and therefore can be more easily v ' , _ , „„„„ . J 
,,,,,, , , spectroscopy and astrometry Guenther et al. 2001), en- 
detected than more evolved counterparts. r , J . . r , . 

couraged us to perform an AO imaging survey of this large 



Based on data in the IRAS and Hipparcos catalogs, 
Zuckerman & Webb (2000) identified comoving stars of 
the Tucana association within 50 pc from earth. They 
tentatively assigned an age of ~ 40 Myr for this comoving 



association, searching for sub-stellar companions close to 

member stars. Ironically, HR 7329 appears not to be a 

member of the Tucana association, but rather of the sub- 

. . , , stantially younger 8 Pictoris moving group (Zuckerman 

group based on the Ha emission lines of three members. A . „.„., . T ..... TTT „ ..... , TTTn ..... 

r 1 1 n 1 et al. 2001b). In addition, HIP 92680 and HIP 95270 
consistent estimation ol 10-30 Myr was round by Stelzcr , ., , . . ' . ., _ . „ . „ Tir . . 

„ - T ... s , , r.Ar,Am i i • attributed initially to lucana by Zuckerman & Webb 

& JNeuhauser (2001 based on ROSAl data and compan- , nnnn \ , , n , . n 

r . . . r .. , . . (2000) also appear rather to be a Pictoris group members 

son of the A-ray luminosity functions of fucana and star ;„ , , , t-> * u r j.i • j j 

r . _ . , . ,___„ % . . . (Zuckerman et al. 2001b). But before this was understood, 



forming regions. Zuckerman et al. (2001a) extended the 
number of probable members to 36 and argue that the 
Tucana association and the Horologium association, iden- 
tified from ROSAT measurements by Torres et al. (2000), In Sect 2 < we P resent the instrumental configuration 
and the observational strategy we adopted in both clas- 



we observed HIP 95270 with the ADONIS/SHARPII AO 
system on the ESO 3.6 m telescope. 



Send offprint requests to: Gael Chauvin, e-mail: sical and coronagraphic imaging. We also give the detec- 
gchauvin@obs.ujf-grenoble.fr tion performances commonly achieved during the survey. 
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In Sect. 3, we present our photometric results for the three 
visual systems HIP 108422, GSC 8047-0232 and HIP 6856 
and the confirmed binary HIP 1910 AB. We also report as- 
trometric measurements obtained on November 2000 and 
October 2001 for the stars HIP 6856 and HIP 1910. The 
probability that four detected possible secondaries are as- 
sociated is discussed. In Sect. 4-7, we discuss the pho- 
tometry of the three companion candidates (CCs) and 
HIP 1910 AB based on evolutionnary models of Baraffe et 
al. (2002, 1998) and Chabrier et al. (2000). Our purpose 
is to test if the photometric results are consistent with 
physically bound objects and, if so, to determine the cor- 
responding stellar parameters. These evolutionary models 
provide the most accurate comparison with present obser- 
vations of young objects but are not as reliable for ages of 
a few tens of Myr because of unknown initial conditions. 

2. Observation Strategy and performances 

High contrast observations were performed with the AO 
ADONIS/SHARPII system over two distinct periods: 10- 
13 November 2000 and 28-29 October 2001. Of suggested 
members of the Tucana-Horologium association, 24 were 
observed in J, H and K bands, with and without coron- 
agraphy, to explore the domain between 0.5 " and 6.0 " 
from the central star (i.e., 25 AU to 300 AU for a distance 
of 50 pc). In both runs, the pixel scale on the detector is 
estimated to be 0.0496 ± 0.0003 "/px. The corresponding 
field of view is 12.7" x 12.7". The orientation direction 
of true north was found to lie to the west of vertical by 
0.47° ± 0.5 on November 2000 and 0.56° ± 0.5 on October 
2001. The plate scale and field rotation are based on astro- 
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Fig. 1. H band (pixel to pixel) detection limits during 
the observations of HIP 1113 (G6V; V = 8.8) in classical 
mode during 30 x 2 s (solid line) and in coronagraphic 
mode during 15 x 20 s (dashed line). Filled circles are 
HIP 1910 B and the CC to HIP 108422 detected in clas- 
sical mode. The open circle is the CC to GSC 80047-0232 
detected in coronagraphy. 



metric calibrations of ADONIS/SHARPII+/NICMOS3 1 
obtained from observations of the astrometric reference 
field (9 Ori). 

For each coronagraphic observation, a reference star 
was observed for PSF subtraction after scaling to the 
brightness of the science object. The coronagraphic masks 
were 1.0 " in diameter on November 2000 and 0.84 " on 
October 2001. 

Seeing conditions were relatively good during both ob- 
serving runs, ranging between 0.6" and 1", except on 28 
October 2001 where the average seeing was 1.3 ". The 
corresponding H-band strehl and FWHM were ~ 45% 
and ~ 0.1 " under good seeing conditions and reduced 
to ~ 30% and - 0.11 " on 28 October 2001. The (pixel to 
pixel) detection limits at 5<r were estimated from observa- 
tions with and without coronagraphy for each object. The 
case of HIP 1113 is treated as an example in Fig. ^ an d 
presents the typical detection performances achieved on 
29 October 2001, in terms of separation and contrast with 
the primary star. The CC detected near HIP 108422 and 
GSC 8047-0232, as well as the companion HIP 1910 B, are 
overplotted. 

3. Results 

Twenty four suggested members of the Tucana and 
Horologium associations were observed; no CCs were de- 
tected around the following stars: HIP 1113, HIP 1481, 
HIP 1993, HIP 2729, HIP 3556, HIP 6485, HIP 9902, 

1 http://www.bdl.fr/priam/adonis/ 
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Fig. 2. ADONIS/SHARPII AO classical imaging of 
HIP 108422 and HIP 1910 AB obtained in H-band (lin- 
ear stretch) and coronagraphic imaging of GSC 8047-0232 
and HIP 6856, respectively in K band (linear stretch). 
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Table 1. Photometry and relative positions of HIP 108422, GSC 8047-0232 and their CCs, of the CC to 
HIP 6856 and of HIP 1910 A and B. Distances of HIP 108422, HIP 1910 AB and HIP 6856 are obtained 
from the Tycho catalog (H0g et al. 2000). 



Source 


UT Date 




J 


H 


K 






separation 


P.A. 


distance 










(mae.) 


(mae.) 


(maj 


••) 










n 


(pc) 


HIP 108422 


2001 


Oct 


28 


7.35 ± 0.07 


6.90 ± 0.06 


6.83 


± 


0.06 










54.9 ±|:l 


HIP 108422 CC 


2001 


Oct 


28 


10.67 ± 0.16 


10.02 ± 0.15 


9.78 


± 


0.12 


1.979 


± 


0.035 


192.1 ± 0.9 




HIP 1910 A 


2000 


Nov 


12 




7.86 ± 0.09 


7.69 


± 


0.07 










46.3 tH 


HIP 1910 B 


2000 


Nov 


12 




9.55 ± 0.16 


9.22 


± 


0.1 


0.698 


± 


0.029 


49.6 ±2.5 




HIP 1910 B 


2001 


Oct 


28 












0.699 


± 


0.030 


50.2 ±2.5 




GSC 8047-0232 


2001 


Oct 


29 


9.06 ± 0.09 


8.54 ± 0.05 


8.45 


± 


0.07 










(60 ± 25) 


GSC 8047-0232 CC 


2001 


Oct 


29 


16.25 ± 0.25 


15.2 ± 0.18 


14.9 


± 


0.2 


3.210 


± 


0.118 


359.2 ±2.3 




HIP 6856 


2000 


Nov 


12 




















37.i±i;j; 


HIP 6856 CC 


2000 


Nov 


12 












4.865 


± 


0.129 


106.5 ±1.7 




HIP 6856 CC 


2001 


Oct 


29 


17.97 ± 0.2 




17.4 


± 


0.15 


4.785 


± 


0.129 


106.6 ±1.7 





HIP 93815, HIP 95270, HIP 105388, HIP 107345, 
HIP 107649, HIP 107947, GSC 8497-0995, GSC 8056- 
0482, HD 13183, CoD-60416, CoD-53544 and CoD-65149. 
We confirmed the known binary system HR 7329 AB. 
Figure H shows images of the HIP 1910, HIP 108422, 
GSC 8047-0232 and HIP 6856 systems. The binary system 
HIP 1910 AB and the CC detected around HIP 108422 
were observed without coronagraphy. HIP 1910 AB and 
HIP 108422 are members of the Tucana association 
(Zuckerman & Webb 2000; Zuckerman et al. 2001a). 
Two fainter CCs were detected with coronagraphy around 
GSC 8047-0232 and HIP 6856, members of the Horologium 
association (Torres et al. 2000). 

3.1. Photometry 

The photometry of HIP 1910 AB and of the visual sys- 
tems HIP 108422, GSC 8047-0232 and HIP 6856 was cali- 
brated with photometric standards from the Hubble Space 
Telescope near-infrared standards : S055D (04:18:18.9 - 
69:27:35), S294D (00:33:15.2-39:24:10), S209D (08:01:15.4 
-50:19:33) and S301D (03:26:53.9 -39:50:38). The results 
are reported in Tabled To estimate the flux and the po- 
sition of each component in the visual binary HIP 108422, 
the deconvolution algorithm of Veran & Rigaut (1998) 
was used. In the closest system HIP 1910 AB, we used the 
myopic deconvolution algorithm MISTRAL (Fusco et al. 
1999; Conan et al. 2000). For the two fainter CCs around 
GSC 8047-0232 and HIP 6856, detected with coronagra- 
phy, aperture photometry was performed. A small aper- 
ture of radius 1.0" was used to avoid subtraction residuals. 
In the case of the CC to GSC 8047-0232, the photomet- 
ric estimation was more difficult because this object was 
contaminated by a diffraction spike of the secondary mir- 
ror. Despite several attempts to correct our image for the 
spike contribution, we could not avoid increased photo- 
metric uncertainty. 



3.2. Astrometry 

The systems HIP 1910 AB and HIP 6856 were observed 
on November 2000 and October 2001. The correspond- 
ing astrometry could be determined for both systems. We 
took into account errors coming from the relative position 
estimation of both components in each system, the instru- 
mental uncertainties (pixel scale and orientation error; see 
Sect. 2), as well as the proper motions errors given by the 
Tycho catalog (H0g et al. 2000). 

In the case of HIP 6856, the CC was detected on 12 
November 2000 and re-observed on 29 October 2001. The 
corresponding astrometric results are reported in Tabled 
The proper motion of HIP 6856 reported in the Tycho 
catalog (H0g et al. 2000) is ^ Q = 104.8 ± 1.2 mas/yr 
and fig = — 43.4 ± 1.4 mas/yr. Taking the movement of 
HIP 6856 into account, we show positions of both visual 
components in Fig. |3 Left Panel. Because the primary 
was under the occulting mask the positional error ellipses 
are rather large. Therefore, these measurements do not 
conclusively determine the nature of the HIP 6856 CC as 
a background object or gravitationaly bound companion. 

The system HIP 1910 AB was also observed at two 
different epochs, 12 November 2000 and 28 October 2001. 
The astrometric measurements are presented in Tabic ^ 
and Fig. Considering the proper motion of the star 
HIP 1910 A derived from the Tycho catalog (H0g et 
al. 2000), [i a = 88.0 ± 1.8 mas/yr and fi s = -57.9 ± 
2.5 mas/yr, we find that the proper motions of HIP 1910 A 
and B are significantly similar. The observed separations 
and P.A. are in total similar to 0.12 a in the case of a co- 
moving pair and 1.5 a discrepant from being a background 
object. Further spectroscopic measurements will allow us 
to confirm the nature of this companion. For the rest of 
this paper, we will regard HIP 1910 B as a companion to 
HIP 1910 A. 
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Fig. 3. Left: We show the la error ellipses of the positions of the companion candidate to HIP 6856 relative to 
HIP 6856 on 12 November 2000 and 29 October 2001. We took into account the proper motion of HIP 6856, starting 
at (a, S) — (0,0) and then moving south-east to (a, S) = (0.100,-0.042). Regarding the ellipse errors, it is not 
possible to discriminate between bound or background objects for the HIP 6856 CC. Right: We show the la error 
ellipses of the position of the companion HIP 1910 B relative to HIP 1910 A on 12 November and 28 October 2001. 
We took into account proper motions of HIP 1910 A, starting at (a, S) = (0,0) which then moves south-east to 
(a, S) = (0.084, -0.056). The proper motions of HIP 1910 A and HIP 1910 B are significantly similar. The observed 
separations and P.A. are in total similar to 0.12 a in the case of a co-moving pair and 1.5 a discrepant from being a 
background object. 



For HIP 6856 and HIP 1910, any possible orbital mo- 
tion between the two epochs is negligible relative to the 
measurement errors. 

3.3. Background object probability 

To help distinguish between background objects or gravi- 
tationaly bound companions one may estimate the prob- 
ability for these CCs to be background objects. Based on 
the so-called "Besangon galactic model" which is a syn- 
thetic model of the galaxy, the star density at a given 
galactic longitude and latitude can be obtained as a func- 
tion of magnitude in a given band. If we assume that the 
position of stars follow Poisson statistics, we can deter- 
mine the probability r)p to find at least one star with a 
magnitude in the K-band similar to a given CC within the 
field of view of the SHARPII camera (12.7" x 12.7"). The 
probability rjc to find that star within a circle with a ra- 
dius as large as the CC separation can also be estimated. 
The corresponding results for the four visual companions 
detected are presented in Table 2. 

4. HIP 108422 

When astrometry or spectroscopy is not available, a test 
to see if the CCs may be bound is to compare their pho- 
tometry to evolutionary model predictions. We used the 
evolutionary tracks of Baraffe et al. (2002, 1998) based on 
a dust-free and non-gray atmosphere model (BCAH98). 



Table 2. Probabilities rjp and r/c for the stars to have 
respectively a background object with a magnitude in Ri- 
band similar to the one of their CC in the SHARPII cam- 
era field of view (12.7" x 12.7") and within a circle with 
a radius as large as the CC separation. 



Source 




b 


VF 


Vc 




n 


n 


(%) 


(%) 


HIP 108422 


322.86 


-41.56 


< 1 


< 0.1 


HIP 1910 


308.43 


-54.65 


< 1 


< 0.1 


GSC 8047-0232 


282.73 


-62.35 


~ 2 


~ 0.4 


HIP 6856 


290.37 


-63.58 


- 5 


~ 2 



This model is an appropriate description for stellar ob- 
jects with effective temperature T c s > 2300K. The near- 
IR photometry of HIP 108422 (G8, 54.9±|;| pc) and its 
CC is compared to the color-magnitude diagram (CMD) 
for the near-IR color (J — K) based on an age of 40 Myr 
(see Fig. 0J|. The resulting stellar parameters of both ob- 
jects are reported in Table |3| The model predictions for 
HIP 108422 are consistent with the G8 spectral type of the 
unresolved system HIP 108422 (Zuckerman et al. 2001a) 
which can be attributed to the primary star. The CC, de- 
tected at 1.97 ± 0.02 ", has colors similar to an M3-M5 
dwarf. 
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Fig. 4. Left: CMD for the near-IR color (J - K) from the BCAH98 model and the CBAHOO DUSTY and COND 
models. The data of HIP 108422 and its CC, GSC 8047-0232 and its CC and the CC to HIP 6856 are overplotted 
with their uncertainties and also the sub-stellar companion HR 7329 B detected by Lowrance ct al. (2000). In the case 
of GSC 8047-0232 and its CC, two distances are considered, 60 pc (lower) and 85 pc (upper). Right: CMD for the 
near-IR color (H - K) from the BCAH98 model. The data of HIP 108422 and its CC, and HIP 1910 A and B are 
overplotted. 



5. GSC 8047-0232 

No trigonometric parallaxes have been measured for the 
system GSC 8047-0232. Torres et al. (2000) initially sup- 
posed this star to be part of the Horologium association 
located at 60±25 pc. Zuckerman et al. (2001a) suggest this 
system to be significantly further away from the large com- 
mon Tucana-Horologium association, located within 50 pc 
from earth. To compare our data to model isochrones, we 
then consider two different distances: 60 pc and 85 pc. 
Figure 4 shows that BCAH98 and DUSTY CBAHOO mod- 
els give a better fit for 85 pc than 60 pc, consistent with 
the greater hypothesized distance. We therefore adopt a 
distance of 85 pc to derive physical parameters of this 
possible binary. 

The measured spectral type of the unresolved system 
GSC 8047-0232 is K3V (Torres et al. 2000) and can be 
attributed to the primary star. The color measurements 
(J — K = 0.61 ± 0.16) and the stellar parameters deduced 
from the BCAH98 model isochrones (see Table OJ) are in 
good agreement with the Kenyon & Hartman (1995) color 
table. If we consider the case of the CC to GSC 8047- 
0232, we see in Fig. 4, that this object falls into the brown 
dwarf regime with a near-IR color (J — K = 1.35 ± 0.45). 
As mentioned by Baraffe et al. (2002), the BCAH98 model 
is dust-free and not really appropriate to explain the near- 
IR colors of late M-dwarfs and L-dwarfs. As dust must be 
taken into account, we have used the CBAHOO DUSTY 
model to derive the physical parameters of the GSC 8047- 
0232 CC (see Table|3J), based on the CMD for the near-IR 
color (J — K) and an age of 50 Myr (Fig. 4). The phys- 
ical parameters of the GSC 8047-0232 CC are consistent 



with a sub-stellar object of 20 to 40 Mj up and effective 
temperature between 1760K and 2475K. 

The link between near-IR colors, effective temperature 
and spectral type is well constrained by the model predic- 
tions for late M dwarfs, but this is not really the case 
for the L dwarfs. The treatment of dust, particularly the 
grain condensation in the photosphere, is challenging and 
the J — K color can vary ~ 0.5 magnitude for L dwarfs 
of the same type (Leggett et al. 2002; Reid et al. 2001; 
Kirkpatrick et al. 2000). Leggett et al. (2002) have re- 
cently compared the infrared photometry of 58 late M, 
L and T dwarfs to the corresponding spectral classifica- 
tion done by Geballe et al. (2002). Based on these results, 
our photometry of the CC to GSC 8047-0232 is consistent 
with M7-L9 dwarfs. Clearly, new observations (without 
spike contamination) in photometry and spectroscopy are 
needed to determine precisely the stellar parameters and 
spectral type of this CC. If the sub-stellar nature of the 
object is confirmed, this would be the third brown dwarf 
companion known among young, nearby associations with 
TWA 5 B in the TW Hydrae association (Lowrance et 
al. 1999; Neuhauser et al. 2000) and HR 7329 B in the 
(3 Pictoris group (Lowrance et al. 2000; Guenther et al. 
2001; Zuckerman et al. 2001b) being the other two. 

6. HIP 6856 

In the close vicinity of HIP 6856 (K1V, 37.lt]J pc), the 
very faint CC detected with the coronagraphic mode of 
ADONIS/SHARPII has a color (J - K = 0.57 ± 0.35) 
(see Tableland Fig. 4). It would have an absolute mag- 
nitude Mk = 14.56 if it was a companion. The photom- 
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Table 3. Stellar parameters of HIP 108422 and its CC are 
derived from the BCAH98 model for an age of 40 Myr. 
This model is also used for the star GSC 8047-0232, but 
the CBAH00 DUSTY model is used for its CC for an age 
of 50 Myr. 



Source 


M 

(M Q ) 


T e ff 

(K) 


L 

(Le) 


HIP 108422 
HIP 108422 CC 


[0.9, 1.15] 
[0.2, 0.35] 


[4760,5638] 
[3301,3455] 


[0.5,0.8] 
[0.013,0.03] 


GSC 8047-0232 


[0.8, 0.9] 


[4203,4764] 


[0.02,0.45] 




GSC 8047-0232 CC 


[0.02, 0.04] 


[1760, 2475] 


[2e-4,8e-4] 



etry is not consistent with the CBAH00 DUSTY model 
predictions, demonstrating that this object is unlikely to 
be a late M dwarf or L dwarf. However, the photometry 
is consistent with cooler objects such as T dwarfs, typ- 
ically with T ff < 1300K and where the CO bands are 
replaced by strong methane absorption in H and K bands 
responsible for the weakening of the J — K color (Geballe 
et al. 2002). This is poorly modelled in both the extreme 
CBAH00 COND and DUSTY models. Dahn et al. (2002) 
and Leggett et al. (2002) have presented near-IR measure- 
ments of T dwarfs that are consistent with the photometry 
found for the CC to HIP 6856. Our present astrometric 
results do not distinguish whether the object is bound or 
not to HIP 6856 and future astrometric or spectroscopic 
observations are necessary to confirm its nature. If the 
CC is a T-type companion, its mass is ~ 6 — 8 Mj up 
and at 37.1 pc its angular separation corresponds 
to a projected physical separation of ~ 180 AU. 

7. HIP 1910 A and B 

AO imaging allows us to resolve the source HIP 1910 
(MOV, 46.3±|;1 pc) as a close binary, and photome- 
try was obtained in H and K. Based on the BCAH98 
CMD for the color {H - K) for an age of 40 Myr (see 
Fig. 4, Right Panel), we find that the stellar parameters 
of HIP 1910 A are consistent with a MOV star (contri- 
bution of HIP 1910 B negligible). HIP 1910 B, detected 
within the errors at the same separation and position angle 
from HIP 1910 A, is consistent with being a companion. It 
has photometry consistent with an M3-M5 star. Derived 
stellar parameters of both components are reported in 
Table H 

8. Conclusion 

We present results of an AO imaging survey of the com- 
mon associations of Tucana and Horologium. Four candi- 
date companions (CCs) were detected in a sample of 24 
stars. We first estimated the probability for these objects 
to be background objects. We then compare predictions 
of low-mass stellar and sub-stellar evolutionary models 



Table 4. Stellar parameters of HIP 1910 A and B derived 
from the BCAH98 model for an age of 40 Myr. 



Source 


M 


Teff 


L 




(M s ) 


(K) 


(Le) 


HIP 1910 A 


[0.62,0.8] 


[3710,4203] 


[0.08,0.2] 


HIP 1910 B 


[0.2, 0.4] 


[3360, 3495] 


[0.02,0.04] 



to our photometry to test if the CCs might be physi- 
cally bound objects. As already mentioned, these mod- 
els provide an accurate comparison with observations of 
such young objects but are still not as reliable at an age 
of a few tens Myr as they depend on the initial condi- 
tions. We find that the HIP 108422 CC is likely to be 
an M3-M5 dwarf, to be confirmed by spectroscopy. Based 
on the Chabrier et al. (2000) DUSTY model, the CC to 
GSC 8047-0232 falls into the brown dwarf regime with a 
deduced mass of 20 to 40 Mj up . In comparison to late-M, 
L and T dwarf observations (Leggett et al. 2002; Geballe 
et al. 2002) , this object could be an M7-L9 dwarf. If con- 
firmed, this object would be the third brown dwarf com- 
panion detected among young, nearby associations along 
with TWA 5 B in the TW Hydrae association (Lowrance 
et al. 1999; Neuhauser et al. 2000) and HR 7329 B in the 
(3 Pictoris moving group (Lowrance et al. 2000; Guenther 
et al. 2001; Zuckerman et al. 2001b). 

The photometry of the CC detected in the close vicin- 
ity of HIP 6856 is consistent with cooler objects like T 
dwarfs. Our astrometry did not enable us to conclude 
whether the CC object is a true companion of HIP 6856. 
Finally, we demonstrate that HIP 1910 B has a common 
proper motion with HIP 1910 A and that further spec- 
troscopic measurements are needed to confirm this com- 
panionship. Based on comparison of the photometry with 
model predictions, we also show that HIP 1910 B may be 
an M3-M5 dwarf. 
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